Over the last 15 years fibreoptic bronchoscopy has become a routine procedure in most hosBackground -Both patient and staff safety are of major importance during the pro-pitals in the UK. Guidelines have been published to advise bronchoscopy and endoscopy cedure of fibreoptic bronchoscopy. Patient safety depends partly on adequate dis-departments on procedures to minimise the risks to patients and staff. [1][2][3][4][5][6] No specific reinfection of instruments and accessories used as well as careful monitoring during the commendations have been made regarding the site of bronchoscopy, e.g. operating theatre or procedure. Adequate facilities, manpower and training are also essential. Staff safety dedicated endoscopy unit. The term "endoscopy unit" is now widely used where brondepends partly on adequate procedures to minimise any risks of sensitisation to agents choscopy is carried out in the same area as gastrointestinal endoscopy. such as glutaraldehyde. An audit was carried out of bronchoscopy procedures in hospitals Patient safety during bronchoscopy depends on many factors including adequate cleaning in the UK and the findings were compared with published guidelines on good practice and disinfection of the instruments and accessories, careful monitoring of the patient, and and clinical consensus. Methods -A postal questionnaire was sent proper training of both the bronchoscopist and also the nurses and ancillary staff. Instrument to 218 bronchoscopy units in the UK. Findings were then compared with published design has improved progressively over the past few years and most fibreoptic bronchoscopes evidence of good practice in the areas of disinfection, including the use of glutar-are now fully immersible which facilitates adequate disinfection. Careful selection of aldehyde, patient monitoring, manpower, facilities, and training.
disinfection both for routine lists and for emer- and continuous intravenous access were used. * p<0.01.
 
Statistical analysis of the data was carried out bronchoscopies were performed. * p<0.001. choscopies. Adequate numbers of staff assisting at bronchoscopy were more likely in dedicated endoscopy units. required from each unit and duplicate replies from the same unit were not counted or analysed. No reminders or repeat mailings were sent. The replies were compared with guide-  Table 2 details disinfection procedures for nonlines on various aspects of fibreoptic bronchoscopy and endoscopy published by the emergency bronchoscopies. Performance was significantly better for adequate disinfection British Thoracic Society, The British Society of Gastroenterology, The Royal College of Sur-after suspected tuberculosis in endoscopy departments than in operating theatres. In adgeons, and "The Control of Substances Hazardous to Health" (COSHH) regulations. dition, of the 104 units that provided an emergency bronchoscopy service, no disinfection prior to bronchoscopy was reported by 34% and inadequate disinfection after bron-  The questions relating to staff safety covered choscopy (less than 20 minutes) by 25%.
Results
Intravenous sedation was used by 112 units the following aspects: where bronchoscopy was carried out, which disinfectant was used and (mainly midazolam), opioids by 68 units, and 41 used both. Atropine was used routinely in which disinfection machines were available, what ventilation system was installed, what 109 units (68.6%). protective clothing was worn both during instrument disinfection and bronchoscopy, and what training had staff received. In addition   Table 3 lists how many departments carried the questionnaire asked whether a separate disinfection room was used, how the ac-out the disinfection process in a dedicated room, the number of departments with autocessories were cleaned and what number of staff assisted at bronchoscopy. mated machines, and the number of departments that had fume extraction appropriate for the type of disinfection facilities and disinfectants used. These facilities were sig-  The questions relating to patient safety in-nificantly more likely to be available in the endoscopy units than in other departments. cluded the number of procedures per year and the number of nurses and/or technicians who The most widely used disinfectant was 2% activated glutaraldehyde (140 departments) assisted with the procedure. Enquiries were made about staff training including re-while 11 departments used a formaldehyde based disinfectant and one department used suscitation training. Detailed questions were asked about the precise methods of instrument peracidic acid.
group.bmj.com on October 29, 2017 -Published by http://thorax.bmj.com/ Downloaded from Table 4 shows the number of departments centration of expertise in such sites may be that used adequate protective equipment, con-expected to lead to improved standards of sidering the disinfection equipment and chem-patient safety compared with sites which are icals used, and the number of departments not used for bronchoscopy/endoscopy services complying with the recommendations re-on a daily basis. garding protective clothing during bron- Table 1 shows that the recommended numchoscopy -that is, gloves, gown, mask, and ber of at least two nurses or technicians assisting closely fitting eye protection. Performance was the bronchoscopist was achieved in 95% of again significantly better in endoscopy units. endoscopy units but was lower in the other Further analysis revealed that gloves were worn sites. routinely by staff of nearly all departments while only 24% routinely wore gowns, 27% face masks, and 21% goggles. Nearly half of   staff working in operating theatres wore gowns Disinfection and face masks routinely compared with less Efficient disinfection of the bronchoscope than a quarter of the others. Close fitting eye needs to be carried out before and after each protection was not worn routinely by about patient and this should be for a minimum of 20% of all departments. Even with high risk 20 minutes when using 2% glutaraldehyde. [1] [2] [3] [4] [5] [6] patients, 28% of all departments never wore The instrument must be scrupulously cleaned gowns, 16% never wore face masks, and 19% manually to remove debris, especially from the never wore goggles. channels before being treated with disinfectant.
1
Inadequate cleaning and disinfection of a suction valve has been reported to have led to cross-infection with Mycobacterium  Of the total of 159 departments 47% arranged tuberculosis. Bronchoscopes should be disinfected for 20 only in-house training, 38% training at external courses of 1-2 days duration, and 15% at the minutes before the start of a list 1 to ensure that any pathogens which have contaminated the three week ENB 906 course. There were no significant differences in these arrangements bronchoscope in storage such as Pseudomonas aeruginosa have been eradicated. The reaccording to bronchoscopy site (endoscopy unit, operating theatre or others).
commended disinfecting time of 20 minutes after bronchoscopy is thought to be adequate Table 5 shows the effect of training courses on disinfection procedures. Further analysis after examining patients who are positive for hepatitis B surface antigen or HIV. 9 10 However, showed that, even within the endoscopy units, those who had staff who had attended the ENB after bronchoscopic or endoscopic examination of patients who are suspected of having tuber-906 course performed better, especially with regard to disinfection prior to immuno-culosis, a disinfecting time of 60 minutes is recommended. 11 Before and after examining suppressed patients than units with staff who had only attended a 1-2 day course (p <0.05) immunosuppressed patients the disinfection time should be 60 minutes to enable eradication or had only had in-house training (p <0.002). Too few staff at the other sites had attended of opportunistic pathogens, especially nontuberculous mycobacteria. 4 Before and after the ENB 906 to allow for detailed analysis.
group.bmj.com on October 29, 2017 -Published by http://thorax.bmj.com/ Downloaded from emergency bronchoscopy the instrument the chemical disinfection process into a dedicated room for this purpose and enclose the should be adequately cleaned and disinfected using the same criteria as for non-emergency disinfection process by using automated washers/disinfectors. 24 Local exhaust ventilation cases. Rinsing the bronchoscope after disinfection is important to remove traces of glu-should be available when using chemicals giving off noxious fumes. 23 Sterilisation either in the taraldehyde but this should be done with sterile or filtered water to avoid the possibility of Hospital Sterile Supplies Unit (HSSU) or in bench-top autoclaves has been recommended contamination with opportunistic pathogens especially Mycobacterium chelonei [12] [13] [14] or Myco-for endoscope accessories that are compatible with this process, 24 minimising exposure of staff bacterium xenopi. 15 For routine endoscopy lists dedicated en-to the chemicals used in manual disinfection.
Staff safety in the NHS is not only a health doscopy units performed significantly better than operating theatres (table 2). The number concern but also has become of legal importance since the lifting of Crown Immunity for of units using sterile or filtered water for rinsing was disappointingly low at only 57% and was NHS hospitals and the successful prosecution by the Health and Safety Executive of a health very similar to a recent survey. 16 This obviously raises worries about the risk of introducing authority in 1989. 25 The full time commitment of staff to proopportunistic pathogens into the bronchoscope channels at this stage. An emergency out-of-cedures in the main endoscopy unit of the hospital may be expected to lead to improved hours bronchoscopy service was provided by 65% of units but bronchoscopes received no levels of staff training and consequently staff safety compared with sites that do not carry prior disinfection in 34% of these units, or inadequate disinfection (less than 20 minutes) out bronchoscopic/endoscopic procedures on a daily basis. We found that bronchoscopy/ before bronchoscopy in 25% of units. This suggests that specifically trained endoscopy endoscopy units were more likely to use a dedicated disinfection room than other depersonnel need to be on call.
partments (table 3) . They were also significantly more likely to use automated disinfection than either the operating theatres Sedation and monitoring Patients undergoing bronchoscopy may have or other departments. Full fume extraction within a fume cupboard or with a vapour conchronic respiratory disease and sedation used during the procedure is potentially hazardous. trolled automated disinfection system was only achieved in just over one third of all dePulse oximetry is recommended during bronchoscopy, as is supplemental oxygen.
2 Con-partments. Staff in nearly 60% of departments did not tinuous intravenous access should be routinely available if intravenous sedatives are used. wear adequate protection during instrument disinfection considering the disinfection facilOur survey showed that pulse oximetry was used in 84% of units. However, supplemental ities available and methods used (table 4) . Most departments underestimated the danger of oxygen -which is another recommendationwas only routinely practised by 48% of units. aldehyde vapour with staff not wearing appropriate respiratory protective equipment durSome respondents did comment, however, that they would use supplemental oxygen for ing chemical disinfection when the disinfection process was not enclosed and the local fume patients at "high risk" or when oxygen saturations fell below 91%. A previous study of extraction was inadequate. Research is being carried out to assess whether newer agents such bronchoscopic procedures in 1986 showed that only 18% used routine supplemental oxygen. 17 as peracidic acid are safe and cost effective alternatives to glutaraldehyde. 22 Continuous intravenous access was only routinely available in 68% of units which seems inadequate considering that most departments used intravenous sedatives.
Protective clothing Apart from wearing protective clothing during instrument disinfection, bronchoscopy staff are also advised to wear gloves, gowns, masks, and   Glutaraldehyde risks close fitting eye protection for all patients since mucocutanous transmission of HIV has ocFibreoptic bronchoscopes are heat sensitive and cannot be autoclaved. Disinfection of curred from splashing of blood and secretions 7 and infective patients cannot always be idenfibreoptic endoscopes therefore is achieved by chemical means using aldehydes, pre-tified.
2 In addition to closed disinfection systems and fume extraction, employers need to dominantly 2% activated glutaraldehyde. Aldehydes can cause sensitisation to both the skin provide and employees need to use protective equipment appropriate for the chemicals used and respiratory tract. 18 19 In the UK surveys have revealed that between 75% 20 and 80% 21 and the facilities available. 26 Equipment for protection includes nitrile rubber gloves, apof endoscopy staff using glutaraldehyde developed symptoms attributed to aldehyde ex-rons, chemical grade eye protection, and respiratory protective equipment suitable for posure.
Alternatives to aldehyde disinfectants are removing organic vapour. This study found that staff in only 7% of departments wore all being investigated. 22 Aldehydes are substances covered by the Control of Substances Haz-protective clothing routinely as recommended (table 4) . Staff working in operating theatres ardous to Health regulations (COSHH).
wearing of masks, gowns and gloves, probably taraldehyde and from infective organisms from patients. There was evidence that dedicated since these are routinely worn for all other procedures. This surprisingly high non-com-endoscopy units were more likely to follow national guidelines and had better facilities for pliance with published guidelines raises the question of whether this was due to lack of chemical disinfection. Training of at least one member of staff on an external training course knowledge or to the guidelines being impractical to implement. Our study cannot significantly improved standards of practice. answer this question but it should encourage a guidelines.
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